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GOQOSE POND DaM
DAM-BREAK FLOOD ANALYSIS

INTRODUCTION AND PURPOSE

This report presents the findings of a dam-break flood
analysis performed for Goose Pond Dam. The dam is
owned, operated and maintained by the New Hampshire
Water Resource Board. Included in the report are a
description of pertinent features of the dam, the
procedure used for the analysis, the assumed dam-break
conditions, and the resulting effect on downstream
flooded areas. This study was not performed because of
any known likelihood of a dam-break at Goose Pond Dam.
Its purpose is to provide quantitative information for
emergency planning use,

DAM DESCRIPTION

Identification No. NH0O011810

Name of Dam: Goose Pond Dam
Town: Canaan

County and State: Grafton, NH
Stream: Goose Pond Brook

Goose Pond Dam is located in the central western part
of the State of New Hampshire, approximately nine miles
northeast of the City of Lebanon. It is a 1,120 foot
long earth fill dam that was reconstructed in 1952 with
a new upstream face. The maximum height of the dam is
31 feet. The concretre spillway is an Ambursen hox
type modified for flood discharge. It has an effective
length of 50 feet and is topped with sectional
flashboards.

PERTINENT DATA

Data is taken from "Phase I Inspection Report" for
Goose Pond Dam dated May 1979,

a. Drainage Area

Goose Pond as shown on the U.S.G.S. Quadrangle
Sheet (Plate 1)} is located on the headwaters of
Goose Pond Brook. It has a total drainage area of
15.7 square miles and the watershed is highly
wooded and mountainous.,



Elevation (N.G.V.D.)

(1) Top of dam - 831.0

(2) Top of flashboards - 825.0

(3) Spillway crest (top of concrete) - 820.0
Reservoir

(1) Length of normal pool - 2.5 miles

Storage (Acre-Feet)

(1) Top of dam - 15,800 acre-feet
(2) Spillway crest -~ 8,500 acre-feet

Reservoir Surface (Acres)

(1) Top of dam - 740 acres (estimated)

{2) Spillway crest - 610 acres
Dam
(1) Type Earth f£ill embankment
(2) Length 1,120 feet
{3) Height 31 feet
(4) Top Width 12 feet
(5) &ide Slopes :
(a) Upstream Approximately 1 vertical

to 2.5 horizontal
{b) Downstream l vertical to 2 horizontal

(6) 2Zoning Not applicable

(7) Impervious core WNot applicable

(8) Cutoff Upstream concrete core wall
Spillway

(1) Type Rectangular (Ambursen)

(2) Length of weir Effective length 50 feet
(3) Crest elevation
(top of concrete)

(a) Front 823.0
{(b) Sides 820.0
{4) Flashboard Pin-type flashboards - §

feet and 2 feet high
Crest elevation 825.0
{top of board)
{5} U.S. Channel Pond



(1)

(2)

VALLEY DESCRIPTION

The river valley below Goose Pond Dam is generally flat
with wide floodplains, The outlet of Goose Pond Dam is
Goose Pond Brook which joins the Mascoma River
approximately 2.5 miles below the Dam. Mascoma River
empties into Mascoma Lake 6.6 miles below Goose Pond
Dam. A small dam, approximately 19 feet high is
located at mile 5.6 below Goose Pond Dam in the Village
of Enfield,

MODEL DESCRIPTION

The Goose Pond dam-break analysis was made using the
HEC version, dated November 1981, of the "National
Weather Service Dam-Break Flood Forecasting Computer
Model", developed by D.L. Fread, Research Hydrologist,
Office of Hydrology, National Weather Service, NOAA,
Silver Spring, Maryland 20910, Input for the model
consisted of; (a) storage characteristics of the
resevoir, (b) selected geometry and duration of the
breach development, (c) hydraulic inflows, (4d)
hydraulic roughness coefficients, and (e) active and
inactive flow regions., Based on the input data, the
model computes the dam-break outflow hydrograph and
routes it downstream, The analysis provides output on
the attentuation of the flood stages, and timing of the
flood wave as it progresses downstream.

ASSUMED DAM BREAK CONDITIONS

General: The magnitude of a flood resulting from the
hypothetical failure of Goose Pond Dam is a function of
many different parameters including size of breach,
initial pool level and storage, rate of breach
formation, channel and over bank roughness and
antecedent flow conditions. Engineering assumptions of
conditions which could be reasonably expected to exist
prior to a failure of Goose Pond Dam and were used in
the analysis are presented below:

Initial Pool Level: 827.5 feet N.G.V.D., 2.5 feet
above top of flashboards.

Reservoir Inflow: Estimated flood of record = 1,960
cfs.




(3) Breach Invert: 803.5 feet NGVD |

(4) Breach Base Width: 60 feet, trapezodial side

slopes 1V: 0,5H.

(5) Time to Complete Formation of Breach 1 Hour.
(6) Downstream Channel Roughness: Manning's "n"

= .040 to .140

{(7) Pre-Breach River Flows: The pre-breach river

flow was assumed equal to the flood of record
which was estimated by using a cfs/sq. mi,
value based upon similar drainage area. Inflow
to Goose Pond was 1960 cfs and inflow at the
Mascoma River confluence was 6225 cfs.

RESULTS

The resulting peak stage flood profiles are shown on
plate 2 and 3. Because of the scarcity of good
topographic mapping in the area, profiles are shown in
feet above normal summertime (July-August) low water ' i
(NLW). Users of the information can establish depth of
flooding at particular properties by establishing its
relative elevation with respect to the adjacent stream
level. Variations in depth above NLW progressing
downstream, is attributable to changes in natural
stream hydraulic capacity as well as changes in peak
discharge,

The peak dam break discharge from Goose Pond Dam is
21,250 cfs producing a rise of approximately 15 feet
above the NLW river depth at a point .05 miles
downstream from the dam. At a distance of 5.6 miles
below Goose Pond Dam, in the Village of Enfield, peak
discharge is 16,000 cfs and the rise over NLW stage
would be about 14 feet. Peak discharge, stage and
timing for three stations downstream from Goose Pond
Dam are shown on plate 4, The stations are located
.05, 3.0, 5.6 miles downstream of the dam. Attenuation
of the dam-break flood occurs primarily near the
confluence of Mascoma River with Goose Pond Brook.

The input data file is in Appendix A, while Appendix B
contains the output file.
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#HECFORMAT

#*E CHO

#FORMATTED

*1DFIELLDS

*COMPOSITE

ID GOOSE POND LLAKE DAM
ID GOO8E POND BPROOK

ID G MERCER

iD CV&P ENGS

ID BOSTON, MA

I 4 1@ 1@
P 3 »

I 1960
SN GOOSE POND

SE 831 825 Hoe B313.5 8a3.5 HAZ.0

Sa T4@ &£88 610 500 3Tk @.2

DN GOOSE POND DAM

DD 231 8ga%h @ B27.% o Q4 BRa3.5

DR 1 Ba7.5 & o3, 5 -5

DO ) 11 & Pt 2174

DN ENFIELD DAM

DD 20 TH& @ 19 Qs 7L

Do & 325 @ 2508

RN REACH 1 TO ENFIELD DAM @ MILE 5.4

RG 1 & @

RC 794, 6 & a.a @.0

X1 B.85% 13

XE =17 g Hié o | B34 831 B3é& Bal Babh
xXcC 23 40 B PR 116% 13354 1426 1516
NG . 040 i 1% .60 «A7a . QB D90 - 1a@ L11@
X1 @.5 - 10

XE. 84 310 8215 220 8525 23D 235 B4@
xC 30 384 &HB3 ¢8a 1847 1113 118 125@
NC - D40 . A%0 - B&D A7 . Ded « DFH 183 -11@
XI 1.@ B ]

KE =11 s 310 215 Bid oA 230 235 B4d
X 2@ 263 D71 Tea 1565 1957 =350
N - 040 LA5A AL .O7% . 2ea . ARA . 123 ».1182
XI 1.8 - 2B

XE H5at 27 812 BL7 B 207 B3z B37
XC v s gl 290 1410 1520 2139 2360
NG . 040 .A50 - 240 7R - 20 .9 1] 11
X1 .25 . e

XE 77 510 B1% 3o 1] 235 240
XC 3@ 530 1188 1 &80 FeTei) =70 R e
X0 @ g 2?15 1 @A & iald @ 0]
NC . Q4@ -.R5@ - a0 Q7 LAee . 108 Lli@
QN 2. 25 MASCOMA RIVER

QL h2IH

X1 3.0 « SR

XE 793 804 318 81& g b 2834 H4d
XC 30 FAS 110@ 1850 22D HABA AP0 3330
X1 @ 43O a187 4&D0 DD Sae7 ) a1 ts 11 52000
NG . 240 . R4S . 1A%5@ . D55 » D4 -7 L Aa 120
XI 4.0 .30

INPUT DATA FILE
A-1 APPENDIX A



XE
XC
NC
X1i

XE
XC
NC
XI

XE
XC
NG
RN
RG
RC
XTI

XE
xXC
NC
XI

XE
XcC
b
NC
2z

789
30

- D40
5.8
784
30

- 040
5.6
781
3@

- 040
REACH
n.9
5.6
770
40
Q4D
L. b
75
30

%]
240

"

727
384
- 052

792
279
. @50

789
250
- 260

TO MASCOMA

Ud

776
?8
.52

7598
200
324
. @50

804
&4
.60

200
D20
- 2460

797
450
« B30

Q.0

781
134
. 245

THS
208
363
- Q60

-AKE

811
751
LA7a

848
1352
-7

805
1200
- 10

786
162
. 0eq

772
400
218
.70

B18
3 =]
.82

Bl1&
2184
. 82

8173
18300
110

791
=89
- 126

779
HOD
173
. 080

A-2

8295
1553
- 220

B4
2760
- B3

ga21
2200
12

724
324
«11

786
ed" %
114
- 99

8733
2532
. 120

. 30

B3z
S8
- 100

Boe
1200
1320

3@
801
3&7
- 126

7R3
1287

103

842
G390
. 118

840
2400
L 118

837
3200
140

BOs
J00
- 138

800
15460

» 110



OB NIIAD NI~
{{hand

-t b
- 2

,

—_ b
b w3

-
AN

M AbIT L bLbLD B DD B WM AN WNNNNNIANN YNNI S =
= OO NTADLD NI =2D3O0DNIADHI=-DO0IN AL HENY~DDO0D N>

H=

T GRONONSSEP 11 5511
= LT RANSE 1 51

¥HFCFNRMAT

XFCHN

X1O0FTF| 1S

KCNMPOSTTF

TH GRONSFE PNANT | AKF NiM
T™h GNANSF PONNK RRONK

TH NOF NFW FNGLANT DTY

in e 10 10

TP 3 4

nT 1240

SN RNNSFE FOND

5F Az RP% R20 A13.5 ROZ .5 RO3Z

121} 740 ARR 410 00 374

NN GNOSF FNAND taM

Oun R31 25 0 B27.6 5 OA RO3.5

Nk 1 R27.5 A0 BOX.5 .3

rin 0 s 0 2500

TINFNFTFL THAM

nn 0 325 0 180

RN REACH 1 TO FNFIELD IaM C MTILF G b
RG 1 4 & Q

RC ROO.H O 0

XT 058 + 10

XF R07 RlA 821 B26 /31 R34H Rai B44
X 33 340 YN P97 1165 1224 1420 1516
N .04 +OR +04 +07 .08 Nt LY A | 11
Xt e + 1

XE ROA4 RiO a215 g20 B2% K30 BI= 840
XE 30 384 6R3 7RO 1047 1115 1182 12580
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X0 0 3400 4187 4600 S04 5007 SO00R 5000
NC L0 4 + 045 +05 L 005 + OhA L 07 + 08B v 1
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